Introduction
In order to develop effective interventions to address psychological distress among people diagnosed with cancer, it is important that we understand the types of cognitions that are associated with higher levels of distress among this population. Research (particularly focused on women with breast cancer) indicates that anxiety and depression is associated with the type of coping strategies adopted and the person's perceptions of their cancer (1) (2) (3) (4) .
Consequently, Leventhal's Self-Regulatory Model (5) may be a useful approach to clarifying the interrelationships among these cognitive and emotional constructs.
Leventhal's Self-Regulatory Model (SRM) suggests that when an individual is confronted with an illness or condition, they will attempt to assign meaning to this illness by accessing their perceptions about the illness. These illness perceptions will be influenced by the individual's emotional state and their emotional state will be influenced by their perceptions of the illness. The SRM proposes that, in an effort to restore normal functioning, individuals will develop coping strategies (based on their illness perceptions and emotional state), which will then be evaluated in terms of their success in restoring equilibrium. The result of this evaluation may be a change in coping strategy and/or a change in perceptions about the illness. In summary, the model suggests that a person's perceptions about an illness and their coping strategies can have an impact on their psychological well-being.
Research using quantitative methodologies has tended to focus on the illness perceptions component of the model and there is a growing body of research demonstrating strong relationships between illness perceptions and (physical and psychological) health outcomes (6) . Illness perceptions, as assessed by the Illness Perception QuestionnaireRevised, (7) are mental representations of illness by the individual within various domains: time line (acute/chronic), time line (cyclical), personal control, treatment control, consequences, cause and illness coherence. 5 Illness perceptions have been shown to explain a significant proportion of the variance in psychological distress in head and neck cancer (8, 9) and in breast cancer (10) , even after controlling for disease-related variables. However, the nature of the relationships between illness perceptions and psychological distress differ between the different types of cancer. This clearly suggests that the factors which may impact on psychological health are specific to the type of cancer of interest. However, no published research has examined the relationship between illness perceptions and psychological health among survivors of oesophageal cancer. The present study will address this gap.
Furthermore, previous research suggests that the levels of psychological distress experienced by people with chronic illness can also be affected by the illness perceptions of family carers (11) (12) (13) . This previous research indicates that in some situations, incongruence in couples' perceptions is detrimental to psychological health. For example, the mood of women with breast cancer is affected detrimentally when their assessment of their adjustment to breast cancer is incongruent with their husband's assessment (13) and the incongruence of perceptions of controllability over infertility between a women and her partner has been shown to be related to distress (11) . Yet, in other situations, incongruence appears to be a positive outcome. For example, people with eating disorder who did not agree with the illness perceptions expressed by their relatives were less distressed than those who agreed with their relative's perceptions of eating disorder (12) . Again, therefore, the effect of the illness perceptions held by the carer on the distress experienced by the patient may be conditionspecific.
In summary, previous research indicates that illness perceptions are useful in explaining the levels of psychological distress experienced by people with chronic illness and that the illness perceptions held by their carers might also impact on these levels of distress.
However, given the condition-specific nature of these relationships, it is important to 6 investigate the nature and extent of these relationships within the oesophageal cancer population. Therefore, the specific research questions which will be addressed are:
1. To what extent do the illness perceptions of oesophageal cancer survivors and the illness perceptions of their carers explain psychological distress (in terms of anxiety and depression symptoms), relative to demographic and biomedical variables, among these survivors of oesophageal cancer?
2. To what extent do the survivors' coping strategies influence or mediate these relationship between illness perceptions and psychological distress?
Method
Participants were recruited via the Oesophageal Patients' Association (OPA) UK database. The OPA is a support group formed to help patients and their families cope with the difficulties arising from the treatment associated with oesophageal cancer. Cancer survivors on the database were mailed a questionnaire booklet containing items relating to demographic information (sex, age and whether there was someone in their life who they would label a "carer"), medical history (time since diagnosis, number of comorbidities, number of symptoms experienced during the previous month that were considered to be related to oesophageal cancer) and the following questionnaires:
The Hospital Anxiety and Depression Scale (HADS) (14) . This is a 14 item scale which is divided into two dimensions -anxiety (7 items) and depression (7 items).
Respondents choose one from four responses to each item. Their responses are then summed within dimensions and a total score for each dimension is obtained, with higher scores representing higher levels of anxiety and depression. Scores for the anxiety dimension and the depression dimension can be categorised as follows: 0-7: normal, 8-10: mild, 11-14: moderate, 15-21: severe. The HADS has been validated among a population of people with 7 cancer (15) and is the most frequently used screening tool for psychological distress in cancer care (16) .
The Cancer Coping Questionnaire (CCQ) (17) . This is a 21 item questionnaire which assesses 5 dimensions: reflection/relaxation coping, positive focus, diversion, planning and use of interpersonal support. Higher scores on each scale indicate that this coping strategy is used more often. Psychometric properties are sound (17) .
Illness Perception Questionnaire -Revised (IPQ-R) (7). This questionnaire was used to assess the following illness cognitions: time line acute/chronic, time line cyclical, personal control, treatment control, consequences, cause and illness coherence. Higher scores on the personal control and treatment control scales indicate that the person has a stronger belief in the effectiveness of their ability or the treatment to control the symptoms of oesophageal cancer; higher scores on the consequences scale suggests that the person perceives more severe consequences of oesophageal cancer; higher scores on the illness coherence scale indicates that the person has a clearer understanding of the condition; higher scores on the timeline acute/chronic and timeline cyclical scales indicate a stronger belief that the condition is chronic (rather than acute) and goes through cycles of getting better and worse rather than remaining stable. The 18 items which measure the perceptions of the causes of oesophageal cancer were factor analysed (in line with the questionnaire authors' suggestion) and were found to load on 3 factors, which were labelled emotional causes (e.g. stress or worry), behavioural causes (e.g. smoking or alcohol) and externalised causes (e.g. hereditary or a virus). Higher scores on the cause scales indicate a stronger belief that this was a cause of the oesophageal cancer. The IPQ-R has sound psychometric properties, with evidence for construct, discriminant and predictive validity and for internal and test-retest reliability (7).
In addition, survivors were asked to pass a questionnaire to someone who they identified as carer. Carers were asked to provide some demographic information (sex, age 8 and their relationship to the cancer survivor they cared for) and to complete a modified version of the IPQ-R, following the strategy of Barrowclough and colleagues (18) . In this modified version of the IPQ-R, the illness perceptions of personal control, consequences and illness coherence were addressed from 2 perspectives. Firstly, carers were asked about their perceptions of their personal control over oesophageal cancer, the consequences of the condition for their lives and their understanding of the condition. Secondly, carers were asked about their perceptions of the personal control that the survivor could exert over the condition, their perceptions of the effect of the condition on the survivor's life and their perceptions of the survivor's understanding of the condition. For the remaining dimensions of the IPQ-R, the carers were asked for their perceptions about the chronic/acute nature of oesophageal cancer, the cyclical nature of oesophageal cancer, the extent to which treatment can control or cure the condition, and the cause of oesophageal cancer.
Statistical Analysis
There has been considerable variation in the methods used in previous literature to examine the illness perceptions of dyads and their relationship to psychological distress.
Patient and relative scores have been categorized in terms of their similarity or dissimilarity (12, 19) ; relative scores have been subtracted from patient scores to provide an estimate of incongruence (13, (20) (21) (22) ; and patient and relative scores have been entered as separate covariates in a regression analysis (23, 24) . However, for our analyses, we hypothesized that the carer's illness perceptions may moderate the relationship between the survivor's illness perceptions and their level of psychological distress (see 11, 25) . Therefore, we conducted separate regression analyses for each outcome variable (anxiety and depression), with each survivor and carer illness perception and the interaction term between the survivor and carer entered as covariates (all variables were standardized). Interaction terms that contributed significantly to the regression model after the inclusion of the survivor and carer illness 9 perceptions were retained for inclusion in the final regression analyses. In the final regression analyses, hierarchical regression models were developed for each outcome variable.
Covariates in the first block were medical/demographic variables, all of the carer and survivor illness perceptions and any retained interaction terms were added in the second block and survivor coping strategies were added in block 3. In this way, we could detect if the addition of the coping strategies caused a significant change in the regression coefficients of the covariates entered in the first 2 blocks, thereby suggesting that further investigation of the potential mediating effects of coping would be warranted.
For each regression model, a backward elimination procedure was conducted, where the covariate with the lowest absolute standardised regression coefficient was removed and then the regression model recalculated. This iterative procedure was conducted until the adjusted R-squared value did not increase any further, thereby providing the most parsimonious model.
Results
A total of 1,858 oesophageal cancer survivors were mailed questionnaires and 594 were returned (32% response rate), with 458 survivors providing complete data on all the questionnaires (25% completion rate). Of the 594 questionnaires returned, 590 completed the HADS. There were only small differences on the HADS scores between the 458 survivors who completed and returned all the questionnaires and the 132 survivors who returned incomplete questionnaires. The mean (SD) anxiety score for completers was 6.25 (4.82) and for non-completers was 6.70 (5.00) (t = 0.948, p = .343); the mean (SD) depression score for completers was 4.85 (4.00) and for non-completers was 5.72 (4.34) (t = 2.170, p = .030).
Almost 12% (54/458) of the oesophageal cancer survivors indicated that there was no-one who could be considered a carer. There were no significant differences between the survivors who identified a carer (n=404) and the survivors who did not identify a carer Oesophageal cancer survivors were, on average, 64 years old (SD = 9.64), while carers were, on average, 62 years old (SD = 10.78). Approximately 71% (225/317) of the survivors were male and 74% (233/317) of the carers were female, which is not surprising given that the majority of carers (301/317; 95%) were the spouse or partner of the survivor.
The survivors had been diagnosed with oesophageal cancer for a median time of 48 months prior to completing the questionnaire (17% diagnosed less than 1 year ago; 15% 1 to 2 years; 9% 2 to 3 years; 13% 3 to 4 years; 12% 4 to 5 years; 6% 5 to 6 years; 7% 6 to 7 years; 21% beyond 7 years and up to 37 years). Based on available statistics about oesophageal cancer in the UK in 2006 (64% male) and the 1 year (30%) and 5 year (8%) survival rates (26) , the sample in this study appear to be representative of people with a diagnosis of oesophageal cancer in the UK.
Descriptive statistics are presented in Table 1 . Carers reported significantly higher anxiety scores than survivors. Survivors felt that they could control their condition more than carers felt they could control the condition and more than carers felt that the survivors could control the condition. Carers rated the consequences of the condition for the survivor as more severe than the survivors but the carers believed that the condition had a small impact on their lives.
- Table 1 hereFor all 3 hierarchical regression models, the statistical significance of the regression coefficients was not influenced by the addition of blocks and therefore the final and most parsimonious regression model only is presented in each case.
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The regression model specified in Table 2 explained 57% of the variance in levels of anxiety (adjusted R 2 = 54%; F(17,299) = 22.930, p < .001). The medical and demographic variables contributed 12% of the variance explained and the illness cognitions variables contributed an additional 37%; with the coping variables contributing the remaining 7%.
- Table 2 here -
The regression model specified in Table 3 explained 53% of the variance in levels of depression (adjusted R 2 = 51%; F(18,298) = 18.916, p < .001). The medical and demographic variables contributed 12% of the variance explained and the illness cognitions variables contributed an additional 35%; with the coping variables contributing the remaining 6%.
- Table 3 here -A single interaction term is present in both models and makes a statistically significant contribution to each model. With anxiety as the outcome variable, there is an interaction between the survivor's and the carer's perception of consequences for the survivor. A simple slope analysis suggests that survivor anxiety increases as their strength of perception of severe consequences increases and this increase in survivor anxiety is particularly pronounced when the carer also believes more strongly that the oesophageal cancer has severe consequences for the survivor (see Figure 1 ).
- Figure 1 hereWith depression as the outcome variable, there is an interaction between the survivor's and carer's perception of the survivor's illness coherence. A simple slope analysis suggests that as the survivor's illness coherence decreases, their level of depression increases and the level of depression is highest when the carer believes that the survivor's illness coherence is high. Notably, when the survivor's illness coherence is high, the carer's perception appears to have little effect on the survivor's level of depression (see Figure 2 ).
- Figure 2 here -
Discussion
The research presented here indicates that oesophageal cancer survivors experience levels of symptoms of anxiety and depression similar to that reported for people with other head and neck cancers (8, 27 ) but higher than rates reported for other breast, prostate, bronchial and gastrointestinal cancers (28, 29) . It is possible that the higher rates of psychological distress can be explained by the consequences of oesophageal and head and neck cancer, which have a potential impact on appearance and social functioning (30) .
However, no previously published research exists which has examined the factors that help us to explain psychological distress among oesophageal cancer survivors.
In our sample, after controlling for demographic and medical variables, the illness perceptions and coping variables contributed the majority of the explained variance in psychological distress. Specifically, survivors were less likely to report poor psychological health when they: perceived less severe consequences from their condition; perceived more personal control over their condition; were more likely to believe that they understand their condition; and were less likely to believe that their oesophageal cancer was caused by stress or poor emotional health. Additionally, maintaining a positive focus appears to minimize psychological distress, whereas spending more time relaxing and reflecting or engaging in diversionary coping strategies is associated with poor psychological health.
Furthermore, the carer's perception of oesophageal cancer also appears to play an important role in the psychological health of the patient. In our sample, survivors were more likely to report high levels of psychological distress when the carer reported that the condition had severe consequences for the survivor or when the carer believed that the medical staff had little control over the condition. Perhaps these perceptions are indicating a sense of hopelessness on the part of the carer that is in some way being transmitted to the survivor. Indeed, significant interactions were found, indicating that the relationship between 13 some survivor perceptions and their psychological health depends on the carer's perceptions, in a more complex manner than an analysis of (dis)similarity in perceptions would have revealed. We believe that this is the first time that the moderating effect of carer's illness perceptions have been shown in an examination of the psychological distress of people with cancer. Previous research examining the effect of relatives' or carers' perceptions on psychological adjustment of patients with other chronic illness indicates mixed results in that in some cases the relative's perceptions are not related to the patient's psychological distress (20, 23) , whereas in other research there is a relationship (11, 12, 19, 21, 22, 25) . However, even in this latter group of research studies, the specific illness perceptions which correlate significantly with patient distress differ, perhaps as a result of the different chronic illnesses under investigation. This highlights the importance of ensuring that dyadic perceptions are researched within the population of interest, rather than transferring results from previous research conducted in different populations.
In summary, it appears that in order to optimize psychological well-being among survivors of oesophageal cancer, it would be useful to develop interventions which were delivered at the level of the dyad and were focused on illness perceptions and coping. The illness perceptions which need to be targeted are perceptions of: consequences, cause, control and understanding of the condition. Providing clear and coherent information about oesophageal cancer is, therefore, perhaps an important protective factor against psychological distress. In addition, positive focus coping strategies need to be facilitated and reflection and diversionary coping strategies should be discouraged.
The results of this study are consistent with previous research demonstrating that illness perceptions are stronger correlates of adaptive outcomes than coping scores (31-33), thereby suggesting that cognition-based interventions could potentially be most effective in minimizing emotional distress. However, the findings concerning coping strategies are limited by the choice of instrument (CCQ) in this study. The psychometric properties of this instrument is sound, but the types of coping strategies included in our analyses are limited to those assessed by the CCQ, which does not cover a range of coping strategies as broad as that addressed by other instruments such as the COPE (34) . Nevertheless, the CCQ is more specifically focused on coping with cancer rather than coping in general. Furthermore, the cross-sectional design of this study limits the conclusions that can be drawn about the direction of these relationships. It may be the case that psychological health (in terms of anxiety and depression) influences the development of illness cognitions and so the direction of action could be the opposite of that proposed in the regression models in the present study.
An exploratory intervention trial could help to establish the direction of cause and effect but prior to embarking on such a resource-intensive endeavour, further modelling work using data derived from longitudinal research, to examine the relationship between changes in cognitions and changes in psychological well-being would be useful in strengthening the case for moving to an intervention. Some initial longitudinal work among people with head and neck cancer indicates that an intervention based on illness perceptions may be useful for increasing quality of life (8) , and some information guiding the design of illness perception based interventions in head and neck cancer have recently been published (35) . These interventions draw heavily on the principles of cognitive behavioural therapy and could be adapted to address the specific illness perceptions highlighted in the research presented here.
Therefore, we suggest that this approach may be a useful method of addressing psychological ill-health among survivors of oesophageal cancer.
The study findings are also potentially limited because they are based on a minority (25%) of the oesophageal cancer survivors who had registered with a patient support group (the Oesophageal Patients' Association). It is possible that patients involved with a support group may differ from other patients, in terms of important psychological constructs and it is 15 possible that our response rate resulted in a bias sample in terms of the psychological constructs assessed. However, the sample in the present study had similar scores on an assessment of psychological health when compared with survivors of other head and neck cancers (8, 27 ).
In conclusion, it is important to note that most survivors of oesophageal cancer are in good psychological health and do not require formal interventions. Although, given that the majority of the survivors in our sample were at least 3 years post-diagnosis, perhaps this implication should be limited to longer term survivors of oesophageal cancer. Indeed, a 
